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BACKGRO UND 

During the past  eleven years Chignik sockeye s a l m ~ n  runs have 
ranged in s i ze  from 646,000 to 1 ,285,000 and averaged approximately 
884,000 annually. The Fisheries Research Insti tute f irst  began forecasting 
the magnitude of these  rulns in 1958 and was  joined by the Alaska Depart- 
ment of Fish and Game in 1961 in an effort to  cons3lidate the  collection 
and evaluation of da t a .  The method of forecasting i s  based on adult return 
analyses  and nursery lake studies of the  Chignik system.  

FORECAST TECHNIQUE 

Sockeye salmon runs returning to  Chignik a re  composed of f ish  bound 
for two major spawning a reas  in the  watershgd . The total return i s  spl i t  into 
two segments based on ourknawledge of time of entry: (1) the early run 
(through June 30) which i s  destined largely for the  spawning tributaries of 
Black Lake and (2)  the l a t e  run (after June 30) which i s  bound for the spawning 
areas  of C hignik Lake (Figures 1 and 2 ) .  

The early run exhibits a significant (r = 0.85 5 ,  d . f  . = 8 ,  p <. 01) l inear 
relationship between returns of .2 f ish in one year  and . 3  f i sh  the  next year - - 



Total Early Run by Year 

Figut-3 1. T o t d  ear lyrun  k-,-i year ,  1955-1966. 

\, 528,000 Average Run 

T6tal Late gun k y  'li'e2.r 

Figure 2. Total la te  run by ysar, 1955-1965. 
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Figure 3 .  Regression of a g e  ,3 s o c k e y e  on a g e  2 s o c k e y e  of previous y e a r  for 
e a r l y  run (prior June 30) 1956-1 9 6 6 .  
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Yigul-e 4 .  Regress ion of age  A sockeye  on age  .2 sockeye  of previous y e a r  for  l a t e  run 
(after June 30)  1956-1966.  



for e a c h  parent  y e a r  c l a s s  f a r  w h i c h  G I : ~  have d a t a  (Figure 3 ) .  The outlying 
observat ion  fgr  1964 i s  not  eDnsidered in the  a n a l y s i s .  The l a t e  run s h o ~ ~ v s  
little or no  re la t ionship  bet7,vzsn 2 f i s h  returcing one yea r  priar t o  t h e  return 
of . 3  f i s h  of the  same parant :;ear c l a s s  (Figure 4 ) .  Previous f s r e c a s t s  were  
made on t h e  b a s i s  of th2 l inear  trend for th2  ear ly  run and t h e  a v e r a g s  return 
for  the? l a t e  run (Table 1 ) .  

Table 1 .  Chignik f ~ r e c a s t s ,  1958-1966 

Per c e n t  
Year Predicted Return Actual Return Relat ive Error 

Qualif ied on b a s i s  af cont rsdic tory  evi.clsnce from !aka s t u d i e s .  

In 1964 w e  n ~ t e d  tha t  the  l inear  re la t ionship  of - 2  f i s h  return t 3  . 3  - - 
f i s h  return on2 yea r  l a t e r  n a y  b e  l e s s  r e l i ab le  when large  returns of .2 f i s h  
occur  (Figure 3 ) .  Since  1351  a n a l y s e s  of young f i s h  s tud ies  3 f  t h e  nursery  
l a k e s  f3r t h s  returning y e a r  c l a s s  in q u e s t i s n  h a v e  been cans ide red  in fore- 
c a s t i n g  of r a tu rns .  

Adult Return r ? ~ a l ~ i s e s  

Tabl-? 2 a r e s z n t s  the  a g e  c~nxp2s i t ion  ds:a usscl in fDrec2sting the  
magnitude 3 f  t he  19 57 rsti:.cn 9: s ~ c k e y s  salmon t3 t he  Chignik syste.-n. 



The return ~f - .2 f i sh  dur ins  J ~ n e .  1966,  w a s  t h e  third s m a l l e s t  on record 
and ind ica tzs  a poor reiurn 3f  ,3 f i s h  in 1967.  Using t h e  equat ion  from 
regress ion  of numbers of a g s  - . 3  f l s h  on nurxbers of a g e  . 2  f i s h  t h e  previous 
y e a r  (? = 76.535 f 9.0397(X) ) ,  t h e  predic ied  ea r ly  r e t u r n f o r  1957 is 158 ,000  
a g e  2 f i s h .  In addi t ion ,  w e  expect  about  31 ,000  a g e  ,Z f i s h  ( the  twelve-  
y e a r  ave rage  return for t h i s  a g s  gr2up) f o r  a tg t s l  run of 189 ,000  f i s h  through 
the  end of June.  

The to ta l  l a t z  run (July 1 on) of a!l a g e s  h a s  been  ra ther  cons tan t  
over  t h e  p a s t  e leven y e a r s  (Figure 2) . Hotvever, t h e  l a t e  run in 19 66 w a s  
little more than one-half the  magnitude of t h e  e l even  yea r  average run and 
a n a l y s i s  of t h e  a g e  composit ion of th i s  poor return ind ica tes  another  poor 
l a t e  run in 1967.  Although there  is no apparent  l i n e a r  r e l a t ionsh ip  between 
t h e  return of - .2 f i s h  and t h e  return of . 3  f i s h  o a e  y e a r  l a t e r  for  t h e  l a t e  run - 
(Figure 4), t h e  l a t e  return of - .2 f i s h  during 1966 w a s  t h e  second  l o w e s t  on 
record (24,000,  compared wi th  an  Everage of 67,000 and a high of 166 ,000  
in 1 9  63) . This suggesTs poor survival  of t h e  1 9  61  yea r  c l a s s  r2ared in  Chig- 
nik Lake ,  w h o s e  progeny wi l l  make u p  most  of the  return of J f i s h  in  19  6 7 .  

Nursery Lake Studies  - 

Ecological  s tud ies  c~f  t h e  nursery i ~ k e s  conduciled a t  Chigniic Sy  t h s  
F i she r i e s  Ressarch  Ins t i tu te  s i n c e  1969 g i v s  cori-oborating ev idence  for a poor 
return in 1967.  Tovr nez c a t c h e s  of juvenile  s o z k e y s  sa lmon i n  t h e  two l a k e s  
during l a t e  A c g u s ~  a r s  shouir! in Table 3 .  

The mean ca tch  per  tow of sockey?  salmori f ry  (retucning a s  a g e  - 1 . 3  
f i s h  in  June,  1967) in Black La'cs during 1963 w a s  approximately one-half the  
s ix-year  ave rage .  This i s  cons iseent  wi th  the  low parent  e scapement  t 2  513ck 
Lake in 1 9 6 2 .  F w t h s r ,  growth 02 s c c k e y e  salmon fly w a s  suppressed  by 
abundant  conpe t i to r  s p e c i e s  in B!ac!c Lake dvring 1963.  Examinat im of t h e  
re la t ionship  beivieen mean c a t c h  per  toiv of Black Lake fry and resu l t an tac lu l t  
returns ind ica res  a n  ear ly  rcn  of a b o ~ i t  265,000 f i s h .  JJore cor_f idsnce ,  :2o~,:- 
eve r ,  must b e  placed in the  e s t l r a z e  of 189 ,000  b a s e d  on t h e  re la t ionship  
bettveen numbers of -- .3 f i s h  oae year and - . 3  f i s h  t'le f~l!o-~\ring yea r  f ~ r  tittio 
r easops :  tl?e pasci-Y 31 toi,r 23: da ta  arc! the  f a c t  tha; t h e  t3w nez and adult  
retucn relationsl?,~:, d32.s no'. cont2in a n y  as t ima te  of the  variab!? of marins 
survival .  The r s l a t ionsh ip  beti,tree? - .2 and ,3 f i s h  of t h z  s a m e  yes: c k s s  , 
hoi,vever, does  accou.nt for  sur-;ival in t:.%ig of t h e  th ree  y s a r s  t h ~ t  - . 3  f i s h  sgenc! 
st s e z .  
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The relationsi-.i? >et;.;--.sn r ~ i . ~ ~ ~  ca tzh  ;e: to;v 2f Chigfiik La!.:? 
f ingerl ings 3dult :3?~:12; ii?dii:_is .3 isi3 rb_rl 3; zbocf  3512 ,1300 f i s h  
i n  19 67. Again, t h e  s~.-?:zil nurLS2.- 2: ;rs-.rs f3r :/v:?ich -,vs :yaiia adi:l; 
returns conespand ing  to t2i/\,' n s t  catch,zs place; s trong doubts Qn the 
p rec i seness  3r' th i s  e s t i n a t e .  It d c e s  , hz~ , rever ,  ii?dicat,? a prob?ble 
smal ler  t!-!an a v e r a s s  lsts rs;! i n  3 6 7 .  

1 Table 3 .  Tow n2-i c a t c h e s  of sock2ye sslmon f ry  and fingerling . 

- .- Year 
Location 1961 1962 1963 1964 1965 1966 Mean 

Black Lake 

Fry 235 4 5 125 112 547 222 21 4 
F i n y a l i n g  0 0 1 2 1 1 <1 

L Expressed a s  mezn cak\7!-i 9s: s:sndarcl 5 5:in~~te t ~ i v ,  - , ~ ~ ~ i , ~ ~ ~ ~ ~ , ~ ;  Sir ~ ~ ! p ~  -i..-. ---a, 

n " The en-2-ire Chiynik Laks  5oc:~e:i.s sslril.an fry p~pula r : i an  n 3 ~  5 3 ~ 3 ~ 2  
. ,  pelsgia l  u ~ t l l  l a t e  s u m n z r .  There i s  snme ~ ~ I ~ C : ~ i ~ ~ e  i h - L  L L L C L  L', ~ ~ 1 3  19 62 fq/ T,\:si"? - C except ional ly  l a t e  in i - a ~ i ~ i n g  9r:shjre a ~ d  t:ler=f.cjrs not  ava i l ab le  ta th2  toiv 

n e t .  



The to ta l  adul t  scckeye  salmon return t o  Chignik in 19 6 7  should b e  
poorer than t h e  p a s t  1-.rel:re yea r  averacjz 3E 384,000 f i s h ,  wi th  both segments  
of the  run being smal ls r  than their  r e s g e z t i v  a v e r a g e s .  

Even though our s tud izs  inc!icafe a 9x11- return i n  1 9 6 7 ,  there  a r e  
three  poss ib le  sourc2s  of error in thz fo recas t .  F i rs t ,  we have no measure 
of survival  b e t l ~ e z n  the  second and third yea rs  a t  s e a ,  hence  the  returil of 
a g e  2 f i s h  may differ  from what  we expec t  in 1 9  67. Second ,  there  is a n  
incidenta l  harves t  of sockeye  s a l ~ n o n  baud for Chignik a t  other p laces  a long 
t h e  Alaska Peninsula .  Analysis  of tagging s tud ies  and ca tch  records shows  
tha t  t h e  Stepovak Bay and Cape Kunlik f i she r ies  t a k e  a portion of t h e  Chignik 
run,  e spec ia l ly  the  l a t t e r  f i she ry .  Final ly ,  a  l a c k  of adequate  s c a l e  samples  
from t h e  1966 ear ly  run nlay havz affected t h e  ca lcula t ion of t h e  number of .2 - 
f i s h ,  wi th  a resul t ing  s f fec t  on the  reg-cession a n a l y s i s  for prsdict ing t h s  ear ly  
run i n  1967.  

Summarizing, we e x p s c t  the  ear ly  run (through June 30) to  be  i n  t h e  
neighborhood of 18S1000 f i s h  and the  late run (july 1 on) t o  he a p p r ~ x i m a t s l y  
350,000 f i sh  ?or a sot?! 1967 r e t u n  9f a r c ~ u ~ c l  539,OQO s o c k r y e  sc7lr.1oq. 
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